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1 > & m&tpz&t issttriem /reversal tfl**t:t*o& of spi>3 yi n$ sm 
Kxt&rn&X tmgn&tto CieisJ "ta> & imgn&t&K&»X&t-Xv® film; 

vhfer&itt s&.£<$ roagsmtorftS i^t.^ve Slim fcw-ts # 3fcru<?turo 

f:i.Xms vitfc easy aseis of at&gnetis&tlori along a 
E»ex-j^dlcta.^ <Slr«cfXori to a -flXa* jpaa&e &nfi. wherein 
said -external isagastXc f ±&X<1 comprises magnetic i;i&Xd& 

a&gy &5£i& of magnetisation of «.sti& luag-aetle eilwu*. 

CX^:u!i wirar$-&a said magnetic f'l.^ld appXXea in said 
dltf^c'Elart of t.hft easy 3x1k of m&gii<it;±£-rC;itm c<tf3pr;ute$8 
magnetic appXlsd by a plurality ot: m&cmfctttf 

3. Tfta A&gsx&%:xg&*&tm riav^sai method Beei>r<iitsg t:*> 

comprise s a magnetic X&y&r with gxreat:**? XongittJ&isjal 
magrt&tie aftlaottra&y fchaa t&a.t- -.<a# $r#.ta roa^tta-tlc £1X#$, 
bet.wfe<m aald tt^gia#t:i# £*Xtft and. th** Tiwmnagwetlo £ilro v 

claim 3, wh^^in saxd magnetic film am* sai# raagnistxc 
Xayaa* with grfc&fear ixmgl^atri.&i fiftagpBri»tXc a^isotropy are 
ftXchftng^^oonpled with each other- 
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toagnetisi&tiorx i^vetffc&i itethoA according '£» 

6i The tnagRetl^a.-t&on reversal me t hod according to 
C2&lm I* herein &>%t$ ext£rtt?U: m^&frtstle £i**X4 
m#$n*ti.<2 fields gmiw&*&& by tal.cc trio currents flowing 

7. A 5Bitt33»et4aatio» reversal »*a-fc£us# of applying a 
f^ffjt^tlc tfrotri 'to a ffl&giM&fcl© £11zr t» 
chaste & tiireaot.ion of magnetisation wh.er©i:n sasitjnsjtlc 
fields acre fcpga&ed £rom a plurality of directions to 
s-ald magaetia and intensities of the respective 
ffl8:ifsxet:i.«a eields; &r& v^ied to *££<ast reversal o£ 
magnetisation 1a said magnetic €tlst. 

8. The &&gm*£l$&tXon tftversa;! raathod &.aco~r&Xz%g to 
Claim 7. wh.ereln at least; <r»«i magf»«-t:irCs £l<3ltl Isa a ^"Xrst 

r jn&gnefclo £l**£d applied wlt& variation, ixi -Irs.^&n^lty 

tittrisig pn^l-oci cotnplete reverts^,! of i&&gsi.&ti»at.i©ii 
in s&lti jnagn^tlG fllsa antS, aaiotib^r magnetic t*l&ld 1^ a 
second iro^gxisttic tisitf, applied & n&ed lttfc<&ft£lty #.n4 
there^ter r&t&jLrtad in thts iJtt:eii»lty of tHe m&fptfttic. 

i *l»ld tfcmrltt-g Stoe period o£ c?aiftpX&t'& reversal ©£ 
mag rve 1 1 z at £ on in said ^agmetio film. 
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£ t m^ii^xXz^Zxon reversal *a*t.fc-o6 according to 

Glaiaa ?, utaorelft *n easy axis sa&g^tXaatlon of said 
magnetic fcilm 4s & pe^p^dl.c^lax- Strecfciem to a. film 

to CI^,i^ 7 , whe^eiTi »aid ai^^tic & structure 

m which a nw^S^et&c is placed h&tw**n a 

plurality of magnetic- layers,. 

11. ^txfe m^rtetlsotioxt method according 
X0 CXalm 10, wherein majestic £xlm is « 

12. *me m«.ftB*tiJt«t.,tcin rev&rsai method a^^ordtog 
to CX.aiiti *t*, ^^r&in swaid magnetic lay-ex easy 

longitudinal. m&^Mfcio ^aXeotrftjay fcfc&ft- that of s&ld 
is^gnefcits layers* Is fTurthear pXatrad fcM&tw&e& xw*<r«ttt;l 
la^<ir setid noa^aiginotic layer . 



14. T&s magnetization, tarsal mat&od accora^Lng 
to Cl&in* ^ t wherein s&confl magti^t.ic ■£.!&!& is 
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appXi&d ±*t & direction o£ ^asy magnetisation of said 

to Claim lA f whesr^ln s&i<i plxxrrala.ty of applying 
aireotlOft# of th*s s^ig»fttlc; iM^ia^ -l&cXtt&ei & &:Lrect^.t>A 
Inclined; from tilt* ^lr*scLlan o£ «5Ja#Y trtaejnat t^atlan a£* 
saltf. magnetic £11^ th* tft&gtt&tle fM.&M^ acre 
sii&altw^Oftt&Xy applied In ttm direction of 
tt&gnfe tl ft&tloa t>£ said r^agD^tlc fll&s erag &r* ttfw* 
dlir^-ctlOiU l»cXii]t^.d -frcais, tfc© easy axi^s of m&gtiefcls^&tloa , 
the ^ppXlcfttlor* of t.h** ma^ne'tic £;i<sl& ;Lu t&e dlxractlax* 
Ix^lUl&a £r<sm Kim ^M*# &tt±s of # 1 1 satiofit is f Xr^t 

stopps># < artd thereafter ttes ■ : application of the magnetic 

stopped . 

16 M Xh<s magnetisation :r« verbal :mt*tkoc£ aeseoriltag 

frlel&s flieft*KKrait«^ &y electric ouUKents ir.lowi.ti-s. la 
eoitduetor 11 . 

17, A- &a^^laat--l*>n m<&t:tfc&<| &£i£>ly:i:?)& a 

tfta#net±e £leld from outbid** to- a magnetic fllta with an 
easy !t*a§ttfc£l2&t:iOjC.) £tio.*i^ a p^i-p€?ii^XcaX£tx j 

direction to «t. £lXm ^Is^ns to c&&xigt* a tilrectioa 
&ag^ti&at±orc , whgreitt said m&gtietic field applied is: a. 
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3&8gft$ti£ from a direct lou inclines frorn the e^y 

axis e>£ magnetisation o£ salti magnetic £il«pu 

m&gn&tAzaitjUm reversal .m©tho£ <sccoxding 

•placed teeitwts^it & plurality of m&gfte&Xc layers- 

The aaigawfttis«Ltl.oa ravi&rfiaJL method -SKjcoraittSr 

f ield ^^raer^ted by s.^ ©.tec trie current f lowing In & 
crni.<foxat<>r Line, 

2tf * A magnet ^.resistive ca^rls&n-g & .^jUrssfc 

.magnetic nisa and & second magn**t£a f ilm v«\tt& «sx* eesy 
astls ot macjn« t ± £ & t ion along & p*>.rperi<lictil£ix direction 
to & plstiifc, ^ ftavlftS & fcttfrocttttN* && & 

nojjroagne-tto layer jIsj pXatsed between, said first ma-gn&tici 
£tlm so<?<r>tt# f^X.Xtx, 

wt).©relfi # 3Hagii&t,l sat lew* tw^$ai map.^tie fil-elst 
&&1& fir^t: ^agnsitie f i.lm < & wufcgrustti station r-avasz-sjal 

w&et^.tn 5ai4 aac-ontf m&gxt&tte i;m&erc)0^£ revels 

magsefclzati-oti by statu! taa&aus&y apply! tfee 

m43c%eti.c ££lm aaxd a magaet-ic; €±tsi& inclined from the 
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21* The ma^tietor^i«t.iv& f ilm according to Claim 
20 f ^foax^in a direction of tfc# &s.gni*t.lts f l^ia iiicll&oa 

direction 1st the f ilm pieui^. o£ ^gn^^Ac film, 

22. Tit^ .^^0net:0^^1^t£v^' iHiii a<se : ox*d£tt ; g to Claim 
?,0, tiji'thi&r consprXs±&9 a saag^^tic layer with -greater 

sacoaft tmgpx&tto £ilm, betveerx s&id #ecoa<i magnetic £ilm 

;^iv -?Si& r«^^at:oi*ejsl£5-t;iv^ according tt> C£-«a*» 

22 * whex^itt magnetic l#yar end ma&iietic l&y«r 

exchange- eoupXed with each other ♦ 

20, wtMtrela. i? aid ££r»t and/or secant rtus^n^tlc fJtlsa .Is *:t 

25 . A magnet ores ±&t.£-v& fi-btt eo^prlsifccj # first 
«)s*^et:ic film an#, a $«co$<i tnagftetlc £tlm wilfch &%\ &asy 

to a. £i,X:m plan<3«. having <\ atvv&'tvtxei vHlcK 

xioamagnettc film is placod beiveen &&&& first magnetic 

whsreukn £ lr#'t roa$n-e tic f Ilia tmd&rgo^s 
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r-ovecreal. of m^giii^ti^a^ioii by applying a magnetic £leld 
.in. a dEireefc£<m t>J? tft*, ray.axis ai; ma^estlKatlon and a 
mague-tlc fifeia in « direction inclined from £l%e ei&SY 

o£ «fiaanet.3lasat3to>»- a»& w&ereia said &&ct>txt :ra&#f*&t;xe 
film tJo&s not tm3ter#o rev^-risal of ron grte t i *s at ion by the 

36^ Tsset^etoxes^jftiv© according; to Cl&lm 

2 5, wnereift xht* re&gnstic fifcJLd In tk« direct &s>tt 
;Vtml&rie.& fitom tft& &&$y axis &f. magnetisation: is #ppl±t*u 
in a Icjncf.l.fcssdijual &ir-&t*fclon in th© £.ii:m pi&ttft o£ £;#:1<£ 

37 > Tfc^ ^la^netoxesiative film according t*> Claiifc 
2i>, farther comprising & ma^i^tiQ Xsye?: witl* gr&&ttex" 
lon^Xtusanax rcagt}*tlo ^.nx^otropy them t&at o£ said 
tx^tit ma#net:ic f ilm, feH3t:w«etx s&ltt .£&fcgfc to&$i;tetXs £i:3Utt 
and ssa.d nonmagnetic ;££1j£u 

2& . j^tjn&fcor^i-'Sti:^ ££.1xk according to DI^-to 

27, Vh&r&ln first- ffsa.gn*,t±c: #iXm and »et.icl si&gn&tlc 

^change-coupled witft ^a^b. ot&e;r- b 

25 « wbnxwin ss&ld first and/ or stecowd m&tpi&tXtz £ilrc Is a 
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a t^rtetoragltftive f ilm prswldea on the substrata, 
wiUcii =». str-itctivrft Lfc w&ich a nomtiagtietlc layer is* 

^XaiCttscl fefetv»*s» a pla.r^litY magnet IsS films with, sux 
easy axis of m&gftetis&tlori &l<tmg a |>erpend.ict2lax 
tfjS^*e*lo» to a ££.1ir plane f 

write lias £©x- applying a «*agri©t.i© fleM to s#&4 

a bit line provided art the op^o^^te side to selti 
SK*te#t rates w&tft to the m&gnetore&letl^ fllra, 

wfrer&in ^ng&&t±z<atlort 1x4 at las^st one signet;*** 
£i.li» of 5 ssald mag^tox-^jslifttve flls« Is 3r«v^r»«s<i 
m&®n&tm zmi&x gmerated by fcXeetritf <ntrraat:.6 «.ow;tx*s 
1h s&lct waclir© line ,i» bit XXw* . 

31. A m^x^tla raiamary v^$r±x$n#'+ 
& aulas *r**£«5 • 

ttltlefo Has a sttt/afctaim in vbxcb a nonrngn^t-lc; 1#Y^ :ti* 
placed Wfcws&*n- a ^Itjrait.ty ot rca.gn*tlc films with «:a 
tiiasy rata gn & 1 1 sat i on alartg a per&Q&3&atU>Ar- 

■directio» to & £%.lm. plane? 

«. writ* X,l»© £or applying a magnetic fl^-Lel to gats* 

a 'text- XSjig provide a <m the apposite &.&<£^ to 
sufrst-r-ate with respect to the m&gsie to resistive £i,'lm + 



Application/Control Number: 09/960,743 
Art Unit: 2821 



Page 1 1 



wher&in the magn&tlc from &&it!i write lint* iis 

inmgnetiz&fcion o£ siaici ma$i*&'tic. dims o£ s&lti 
s»agnetor*KJL«irAv^ £tlm and a mag^tlc Ci.eXd txom said 
bit line is applied in a direction inclined £rojs th« 

3-2. * #l*e Ttog-n^tlc + ^ftirAo.ry &«ce*^&Kg to Cla-irc 30 <sr 
3 * * wftsreir* s-a.id nonmagnetic filto an .insuiattor . 

33. TJbe magnet ic mernory: according to Ciaim 3tt or 
w^x^ln said write. is s&arfcd b&tw&**n £&jaoemt: 

asagneto^wistiv© f ilms , 

34* $*h<-5 m&#ftet£<? *&^c*ry according to 36 or 

longitudinal rciagnf*t;ic ^igotropy t;&i3Ln t^mt <?£ said 

Vherein said m&gxu&tijc f lira smd is n 1*1 roagnf-jt^ia X-fiycx wi.t,h 
coupled vith &@ch o*tJie^* 
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36. (Amended) The magnetic memory according to either om of Claims 3>0 
and 3 L, wtein said magnetomotive film is a. niagsetoresistive film in which, at feast on magnetic 
iifca ^lid^go^.rwergal afmagn^ti^fron fey a.itMpedc Seicf :in a direction of the m$y of 
rc^gmrtl^on <*nd m which another magiietkilhn^K^rpes reversal of T?ian:^Jix«&in by 
applying bota the tragic ffekf m the direction of t he easy saxss ofmagr^^on and tim 
magnetic field inclined from the directum of th« easy saris of raagiseftV^tion,, 

wherem recording of information k implemented by applying the magnetic fidd 
m tiw dtae$ta& of the es$y m$ ttfttx^mmtikm and the magnetic field i& the direction inclined 
3-rotn the dJnscJiais oii'tiw easy mh nsagm&mim and reproductfcH* of Sffifcii is iaaptemonted 
hy .applying only the magnetic field in the direction of the e^sy axis of .magn^Ixatioss* 

37. (AB^nded) The mapesk -roeatary according to e&her mc of Claims 3 D and 
3 1, wterem mti msgmtotmstibst Mm m a roag^twt&ktsve film, m which at least mm magnetic 
film undergoes reversal of magnetfeatfcm hy ap-plyiag. the magnetic field* is the direstbs of the 
easy axis ofiirngt^tkation and in the direction inclined from the direction of the easy axis of 
mag^**|j.3mtit>n mii m which Mother magnetic Sim ttees not undergo revered ofm&gnttizmon 
«i by applying ihe same magnetic -0etd$ 4 

whercw recording mifot wpto&ttctiaxi Mhfatmmn k hxptemmiztl hy 
applying the: magitetk. fields in the (Srettioft of tie sasy axis of magTtetir^ton and in. the dfeectioa 
Incline from the &mf ®£ mm^mimmn.. 
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30v ¥he magnetic tmirtOXf aectordi&g to Cl&la* 30 or 
31, ^.b^reir* a plurality e>£ magi^tortsslstlv^ films art* 
arrayed In s xtt&trtx pattern on s&i<i sah&tr&twv 

39 , wfea &&g»#t.lc memory according- to CX&lfu 38, 
whe:c«lu duxlng rsocr&im? of iraftoxs^tlan,, electric 
qorrfi^ts ^SJFta- m&de to in s&lfl b±t lis** in s&ld 

writs Use to appl^? magnetics fliaX&s, taisxr&by s^l*«tiag 
a !swa^aetcr^£.l£5t±v f ^ 3?llm* 

M)„ Th© memo try &aec>*:\t:m# to CXetlm 

whe£#.i» tne l>Xt line fo-r &^l&ctXon tiua 
m^ri^tor^sistlve £llm Is a bit. «»»raectse£ to em 

wherein the bit line for sseletCtLon. or the 
i;^p;fet;t>re^^tlv^ la & bit listc* eortnectoa to Sfc<& 

42. *rh** magnet.!** a<*tf»o£y according to Claim 39, 
vharfclr* the rmgfc&tXc f ield £xom bit line, ft&s % 
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Xoncratu&ina* oonrpon^n*: in the f ilm plane of fsaid 

43, rates te&$Ti&t:ltf memory accJo:£<Xia# to cim 39 , 
wth^r^ia tfeo stagn&t-lc £±-&ld fross said fe±.t llxia &&s a 
comXH>iift3it; tb« direction o£ toe ^#§y sa>riis e># 

magnetisation o£ 9 ©AS magi%^to?esji0tlv& £±Jjs&. 

4 4-, TJtse micn^tlc mwjry acccjr&intj to C^^'JLm 3$, 
txiijrt^i.r c^mpri^mg a transistor corwifcctftS. to 

m&*gn& tor t;l.v^ film ♦ 

4S\ T&e magnetics memory a.cecjrtiiaig to Cl&iM 44., 
'Wfr&xe-lfi, said ^ag^eto^e^.i.stl^ £lXtn la ^ori«^<5. 
Ita&fc&lait^X^ above <i dx<a±^i rrei^ian. o£ a&lej fcx&niyl^t'or^ 

dtf. The Ktsigiitatac ajuaiiory according X<> C«!»lm 45, 

re£?3.o;a s&.l.a T:^attK.l£tor oX&o s.»rv«s as ;s;a.JL<3; write 

47* & magnetic mtMory t^ffipr±&±fi£^ 

a ^tta^uet-ojCftfiti&tivo. fllsa fornwsji or the. *mb»t;r<2t*s., 
ji&h ft sytxMictM.r» In vhlcis.- a mmmagfiatic layer Is 
placed betw^fen magnetic £L&st& vrith an easy axis of 
magnetisation ^s>n# a, perpen<5ix^#:c aireotl^ to a. 
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wjritni llpe for allying & magnetic field to 

a hit line provided; on the opposite si&s* to %&.1<1 
«i$t>-$t:ra*e vltft. reject , to m&n&t.ovvw#tXvG tfaajpfc, 

said snagaefcic armory coin|*rl&ing- means f or applying 
w -ext&rn&I ma® antics fl^ia to tJtxt* m»3ftfetl«i -of 
sale* nm$n6torM-i$tlva film wivtle vatryiag intensity 

46 . Thfc rcagn^tic memory 1 &ceor#±:&g to CX&i^n 47. 
wbeoa:in said m^ta^netic: 1» an It* viator «. 

40, magnetic tR«fctt>ry acc^aftSi.ii.g to CXstisa <1\ 

vft^retn *m±& wxite If* sliaxi&d baxw&en a&jacent 

$0 . yha magnetic -n5©inory. -accorOlng- to Cl#±m 4.7 # 

afjpJLissd In t\he -direction o£ : th«- *sasy aasste of 
ma0n^ti.zatior» &*i<i In dAresat&ott A.tteaicwl the 
aitfectlott <s:f t-Ja-t* £##y fltfcls s>£ m&gft&ti^atiosi to s*±s3 



fu^th^ir B93?p-?isi&g a magnetic layer wlttt grates* 
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loagawaixua. fnwtAc a«l««tro F y than ttat a* 
a»su«fc*c *M. 5>»tWM« said magneto £U* *®A 

^x:^ «» «ir*cti^- l^X-i-"^ from tfc* «m 

plan* of **** a*S»*tic «»* wherein «H**n<| 

f,l^d in th* longitudinal <li**a*io» ie **X*t 

t******i«r t»» application ofi tfa» m^et^. la 
cb» 4l»tl<» the easy «**s <>* ma^^^oa is 
shopped. 

53 . A magnetic comprising* 
a swbst,:rrat«i 

on tfce substrata? 

a writ* &r apply*** » ™* *° **™ 

* X*»<* on tha opposite *° 6aid 

imb*tr*«« ***** to «aaa±o,^**~ *4ta» • 

serein 1» magnetons i»*lv* * ***** 

«aaa*tio film, a seco^tl ..ga**** film, a 
f ilm, * ***** maguetio f ilm, at* a fttoc* w**tic filtn 
ar * stacked ** ifc* o^r »W*, a* laaa* t*a ***** aal 
fouit.:b ««9ti*tic film* Jmv* tftfclr a»sy «* 
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plmi& , and said s^coitfl an^ third magna *.lci f ilial hav« 
greater longitudinal ra&gra^M? • &r*l»otWpY tivem tfc&fc o£ 
&'l«?t aaad sec*m<2 magnetic £±lm&. 

wlitareiji at 5«iu« t*&si« as ma£^«*tlcs field Is 
applied In a dixest.ian ox easy m89rft«at-.i£*it.I.oii of *sa±& 
f irst s«£epna ^#i*&tlc £ll»i£t £rc?ia s&Jui write 11**0, & 

mapetitt riald is i*pplt<*a xn & dir fiction laelined, from 
tiim ^assy «xist of ■s».«tgfftet;Jt.3«:«tt;io** -frofit said bit llmi , 

* a rftagxt.etlcT memory co?^pT;:.i,sln^' : 
& ^ubstr-ats-, and & plurality o€ magn^ t or e?* i. ts t 
f ilms in a jiaa.£r&» pattest* on lix* #ttfe»t;ra-£«su 

# ?x<>Jifrt^s^^t.io £*y«x la pl&c&d batwe.eri H^gi^tle films 
with an easy axis m^cfn^ti^at i or* a/lcmg a 

a bit Xi.&& «h.* op^asltfc aide to salfl substyrat* 
with re^p^tst to. sa.X<£ raa^*fc<>xra#.l®fclv« flimsy 

wherein tfeft magnetic eield £lx*i*j writ* lirm 

and j«ags».«i.t.lo field from said bit line aire 
3im*?Xtan£:0ttgly applied application: o£ i^agaetic. 

£rwa* tne felt llt>s> £ir#t »top(M*$, 
thereafter application of the rcagr^tic field frc^ 
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write tin* ±r> stoppati «t£t«ar mag t. i zat. ton of said 
t&&$n&K#x&&±&t&?u f UUfts been &l$.gxm& &n fch* 

direeticm of 'the »^>©tic tttelA tfrom said wri,t& Hm®. 
thereby implementing recording, ax? r«p3?oducti-on of ; 

-55, (New) The magnetic «^mory according to Claim 34 s wherem md 
m®\mmWm film is a m^or^jsth^ tifm m w&di m )mi on mapetk film uaitage** 
reversal of magttetiz&uon by a :magae*ic Md fa & tfirecUcwt of the easy &>ds of magnetron mi 
b which another rcmgnetk film undergoes reversal of n»«uget{xatioja by applying both th« 
magnetic field t« ife (firect&a ofihe easy axis of iaagnetiza£ofi &fid site ttiagneiic field inclines 
from tht direction of she easy axis ofmagfiedaatioa, 

wherein recording of Information i$ k^esnersted by appMng the magnetic Md 
m tlte diction of tlte easy axis of n^gneti^afion and the magnetic Sdd m the direction indbcxi 
from che direction of ?m easy mapetts&tte.^ mi reproduction of m&n^tbn k implemented 
by applying only ths m&gsetie Mil in. the direction of the- easy am of roag^M&tiion. 

56. (Hasr) The magnetic memory according to Claim 34., wherein said 
tn^gr^tore^siive film is s jmgni&areasti ve film in which at least *me magpie film ut^ergoes 
.reverb of m&gnetfeatkin by applyksg the magnetic fisMs the direction of the easy m$ of 
magn^izmion and in. the direction indmed. from the direcftoa of the m$y axis oFmagnetation 
aad in which another tmgneite film does a*i: utKfefgo f^nal: »f -magweifc(tio» sven by apply&tg 
the mm m&gx\ziic fields^ 
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whcreiit recording and/or reproduction of Wonn&tion is impleinesttcd by 
applying; this asagoeik- adds in the difectioft ofiha easy axis of magnetization and m the direscsicat 
tttdtfted fk>irt the easy axis of «ragm^.ation.-». 
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